Release of angiotensins in paraventricular nucleus of rat in response to physiological and chemical stimuli.
The brain angiotensin (ANG II and III) system is known to play an important role in the central control of cardiovascular function and body water homeostasis. A number of components of the angiotensin system including active peptides, precursors, synthetic enzymes, and receptors have been localized to specific brain nuclei including the paraventricular nucleus (PVN) of the hypothalamus. We and others have hypothesized that the PVN is a major integrative hub of the central angiotensin system receiving angiotensinergic input from central detectors (circumventricular organs) and sending efferents to higher brain and spinal cord centers. Implicit in this idea is that angiotensins, like all neurotransmitters, should be releasable with appropriate chemical and physiological stimuli. Therefore we examined the ability of water deprivation or direct infusion of either 65 mM K+ or 80 microM veratridine to stimulate the release of angiotensins from the PVN of the rat. Using push-pull cannulas to perfuse the PVN and radioimmunoassay (RIA) to analyze the superfusate for immunoreactive angiotensins, we established that 24 h of water deprivation resulted in an approximate 5-fold increase in the angiotensin release rate, whereas 48-h deprivation produced a dramatic 492-fold increase in release. Direct infusion of 65 mM K+ into the PVN was unable to stimulate angiotensin release, but 80 microM veratridine elicited a sevenfold increase in the angiotensin release rate. High-performance liquid chromatographic separation and RIA analysis of veratridine- and water deprivation-stimulated angiotensin release demonstrated that 93.4% of the releasable angiotensin coeluted with ANG III, whereas only 6.8% eluted with authentic ANG II.(ABSTRACT TRUNCATED AT 250 WORDS)